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Abstract 
Harbin possesses the largest housing stocks of Heilongjiang province, which provides accommodation for 3.3 million 
people, of which public housing is for about 210 thousand people. To meet the growing need for public housing, the 
government has committed to produce 73,650 public flat units in the next three year as its long-term housing policy. 
To meet this production target, the government officials are faced with the challenge of further speeding up the 
construction process. For this, the key issue is how to achieve the effective supply of construction-land, especially in 
the increasing process of rapid urbanization in China. In this paper, based on the data of National Bureau of Statistics 
of China and Harbin Bureau of Statistics, key factors of public housing construction-land scale have been analyzed to 
control the reasonable pattern of construction land. Because of the dynamic natures of Harbin economy and 
population development, an intelligent control model based on least squares support vector machines is presented to 
improve the construction-land management process. 
 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [CEIS 2011] 
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1. Introduction 
The housing problem is the people's major concern and some hot issues in China have been drawn to 
the attention of scholars and researchers. In addition to security concerns, for example measures and 
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strategies of construction safety management [1], housing industrialization of energy-saving and ecology 
are becoming important to meet the request of the low-carbon economy in China [2]. Based on the 
concept of ICA, about future home, the design, planning, and onsite robotization stages of house-building 
construction have been presented [3]. However, a key issue is not effectively solved. The public housing 
construction has been proposed as the national policy to improve the housing conditions of urban 
residents with low and middle incomes. Local governments must go all out to fulfill their assignments 
completely on time. It is obvious that such large scale public housing construction will impact the local 
landscape environment. Therefore, the construction land scales and distribution patterns need to be 
planned carefully and effectively controlled.  
The construction land scale control is a complex problem in the city economy development activities 
[4], especially in our developing societies. There are too many factors for government departments to 
consider an appropriate construction land scale certainly, such as the local urban population, income level, 
family structure, economic growth speed, geographical features of urban areas, etc, and the interactions 
between these factors are out of linear relationships. In addition, it argues that there are so huge 
differences owing to economic basis for different region residents [5], which should be considered 
carefully in the decision-making process of public housing construction. 
In this paper, based on the above considerations, this paper takes Harbin as an example in order to 
illustrate public housing construction land scale control in the local districts. We discussed the unique 
characteristics of public housing construction-land in the short term and the reasonable control targets for 
public housing construction-land. Then, an intelligent control model based on least squares support vector 
machines was presented to improve public housing construction management process. 
2. Structure Key Factors of Public Housing Construction Land Consumption 
2.1. Indicators of the economy development 
Harbin, as the capital of Heilongjiang, in 15 sub-provincial cities, ranked much lower than Guangzhou, 
Shenzhen and other economically developed areas, according to GDP, total fixed asset investment, the 
local general budget revenue and other major economic indicators. There are also obvious gaps contrasted 
with Shenyang, Dalian, Nanjing, Hangzhou, Ningbo, Qingdao, Wuhan and other more developing cities, 
see Fig 1. Accordance with the number of registered population, Harbin is the second large sub-provincial 
city only less than Chengdu, far higher than other cities. Therefore, Harbin is poor in competitiveness 
with most of other sub-provincial cities. 
2.2.  Characteristics of the urban resident employment 
As the capital of a border province of Heilongjiang, Harbin is one of the key national industry base 
cities in China and 41.8% of the province's manufacturing sector has been focused in Harbin. The 
traditional industry enterprises are still dominant in the local economy development, of which the staff 
employment concentrate in the primary sectors, called the first industry-based. Although the proportion of 
primary industry has been significantly reduced after years of industrial restructuring vigorously in 
Harbin, at the end of 2010, the ratios of the first and second and the third industry were adjusted to 
11.3:37.8:50.9, which was still higher than that of Beijing and Shanghai. In addition, the urban 
employment is mainly concentrated in non-private economic entities, see Fig 2. 
2.3. Wage level of workers employed in the urban enterprises 
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Compared with the developed regions, the comprehensive economic capability of Harbin is still weak, 
and its average wage of workers in urban units ranked in the low-level areas in China. Furthermore, the 
slow growth of wages in Harbin has resulted in the weak economic attractiveness to qualified personnel 
over these years. 
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Fig. 1. Sub-provincial cities compared by economy 
indicators (unit 100 million yuan RMB) 
Fig. 2. The employment situation in Harbin from
1978 to 2008 (unit per person)  
2.4. Attributes of the construction land available 
The situation of shortage of urban construction land has become worse during Harbin development in 
recent years. The per capita construction land available of Harbin is always at a low level, and the 
situation is even worse because of the vigorously promoting progress for industrial reconstruction 
activities. For example, in Harbin, at the end of 2003, the per capita of construction land was 75.4 square 
meters and had been reduced to 53.9 square meters by the end of 2010. 
3. Land Scale Control Model of Public Housing Construction 
In many practical situations, the information about public housing construction projects and their 
performances are incomplete and uncertain, especially under the new national housing management and 
monetary policies. Therefore, multi-attribute model has to be constructed to control the land consumption 
scale effectively. We incorporated the nonlinear higher-dimensional and small samples into the land 
consumption scale control model of public housing construction. 
Due to the short history and the dynamics of a non-linear system, land consumption scale control of 
public housing construction results in the inapplicability of traditional methods. This research intended to 
control the public housing construction land consumption scale in Harbin based on LS-SVMs. Its aim is 
to find a mapping with excellent generalization capability according to public housing construction land 
consumption scale attributes. 
Let the estimation function of public housing construction land scale control model be 
 
( ) δ⋅= yFL                                                               (1) 
where  is the selected public housing construction land consumption standard, and F(y) is the 
capacity of public housing construction in Harbin. 
δ
In LS-SVMs, the solution is characterized by a linear system, called Karush-Kuhn-Tucker system and 
their numerical stability has been investigated. Due to using of equality instead of inequality constraints 
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( ) ( ) bF += yωy Tϕ
constraints in the problem formulation, it takes a similar form as the linear system [6] and a linear 
estimation is done in a kernel-induced feature space 
 
                                                      (2) 
where, , weight vector  in primal weight space. ( ) dnn RR →⋅：ϕ dnR∈ω
It is necessary to minimize a cost function containing a penalized regression error, as follows: 
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where error variables .  Rei ∈
One defines the Lagrangian with Lagrangian multipliers  as follows: Ri ∈α
 
( ) ( ) ( )[ ]iiiTi zebαeJb,e, α,L −++−= ∑ xωωω ϕ,                 (4) 
i = 1
And the conditions for optimality are similar to standard SVMs optimality conditions, except for the 
condition . Thus, the solution is obtained  ii ea γ=
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Where j=1,…,d.  
As we know, there exists a mapping  and an expansion , Based on 
Mercer’s condition, where 
∗
, i,j=1,2,…,d.  
( )⋅φ ( ) ( ) ( )jijiij yyyyKK ϕϕ T, ==
∈ nji Ryy ,
Then, supposed that  
( )T1 dF,,FF L= , { }γγ /1,,/1Λ Ldiag= , { } ddijk ×=K
1 21 + αα
， ，and , ( )d1 α,,α L=α
αT1=++ dαL
( )T,11,L=1T
The solution is obtained as  and . ( )α b++= ΛKF
As a result, the control model of public housing construction land consumption scale becomes 
 
( ) δ⋅⎥⎥⎦⎢
⎢
⎣
+= ∑ b,KαL ii yy ⎤⎡ d                                                    (6) 
=i 1
where  is defined as the kernel function, we select the Gaussian kernel ( )⋅⋅,k( ) [ ]22 /YY σii Y-Y-exp,k = , where κσ , and  are constants. θ
4. Case Studies 
In the case studies, the economic statistic data came from National Bureau of Statistics of China and 
Harbin Bureau of Statistics, such as GDP of Harbin, the whole society fixed asset investment, the local 
finance income budgeted and the number of registered population. According to Harbin housing policies, 
there are five popular types of public housing constructions in Harbin, arranged in accordance with the 
scale of construction, the first one is resettlement housing construction. The second one is social security 
housing construction, the other ones are affordable housing and public rental housing and low-rent 
housing construction.  
The land consumption standard in public housing construction is selected as 0.3846 coming from the 
current projects under construction and is supposed the short-term building floor area ratio will be no 
more than 3. The database comprises 13 samples in all. In the experiment, 10=σ ， 330=γ . 
The result showed us the total scale of public housing land consumtion would reach 254.93 million 
square meters in 2013. To demonstrate the validity of the proposed model, the public housing land 
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consumption were also estimated by conventional approaches, based on ANN and SVMs respectively 
.The estimating accuracy was tested in terms of the mean absolute percentage error(called MAPE) 
respectively. Accordingly, the MAPEs of ANN and SVMs and LS-SVMs were 11.23%, 9.65% and 
8.97%, which showed the proposed model could provide a more accurate estimation function. 
5. Conclusions 
In this paper, the main characteristics of public housing construction land consumption in Harbin were 
first analyzed. Then, attributes obtained and the corresponding statistics were input into LS-SVMs to 
construct the control model of public housing construction land effectively, which had higher estimating 
accuracy than the conventional ANNs and SVMs models. This motivated further reach in this direction in 
the future. 
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